The impact of ancillary subunits on small-molecule interactions with voltage-gated potassium channels.
Voltage-gated potassium channels (Kv channels) are the major determinants of cellular repolarization in excitable cells--they open in response to depolarization and facilitate selective efflux of potassium ions across the plasma membrane. Because of the importance of exquisitely timed cellular repolarization in controlling action potential morphology and duration, Kv channels are attractive therapeutic targets, particularly for drugs aimed at controlling aberrant electrical excitability such as is observed in cardiac arrhythmia and epilepsy. While the pore-forming alpha subunits of Kv channels are sufficient to form functional channels, a host of cytoplasmic and transmembrane ancillary subunits modulate their trafficking, function and regulation in vivo. Here, we consider the impact of ancillary subunits on Kv channel pharmacology, and discuss how increased understanding of the roles of ancillary subunits in native Kv channel complexes will lead to development of safer, more specific and more efficacious therapeutic small molecules.